Repair of chromatin damage in glutathione-depleted V-79 cells: comparison of oxic and hypoxic conditions.
We have assessed the effects of two radiomodifying conditions, glutathione (GSH) depletion and hypoxia, on the formation and repair of radiation-induced chromatin damage, specifically DNA-protein cross-links (DPC). As measured by a nitrocellulose filter-binding assay, untreated V79 cells contain a low level of DPC (1-1.5% of the cellular DNA). The background level of DPC is elevated in cells treated with L-buthionine sulfoximine (BSO), in hypoxic cells, and in cells treated with BSO and made hypoxic (2.98%, 2.82%, and 7.71%, respectively). The dose response for production of radiation-induced DPC is approximately 6.0% DNA bound per 100 Gy for cells irradiated in air, and the dose response is not significantly different for BSO-treated cells but increases by a factor of about 1.4 for hypoxic cells and 1.7 for BSO-pretreated hypoxic cells. DPC were also assayed by alkaline elution with or without proteinase K treatment. By this analysis, the yield of DPC appears to be elevated in irradiated hypoxic and irradiated GSH-depleted cells. It is not possible to assay for background DPC alone in unirradiated cells by alkaline elution. Cells not exposed to BSO repair 70-80% of the radiation-induced DPC in 4 h. BSO-treated cells are considerably less efficient in repair of DPC. As analyzed by alkaline elution, GSH depletion had little or no effect on the yield of radiation-induced single-strand breaks (SSB) but slowed their repair. The data suggest that depletion of GSH impairs an enzyme system(s) responsible for the turnover of both background and radiation-induced DPC and that hypoxia elevates both the background level of DPC and the ratio of radiation-induced DPC to SSB.